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ABSTRACT

RESUMEN

INTRODUCTION

Substantial literature exists on the importance and efficacy of various pest repellants in herbaria and their

health risks (e.g.. Hall 1988; Strang 1999). However, methods for containing and securing repellants such as

naphthalene and paradichlorobenzene (PDB) in herbarium cabinets have received little attention. A variety of

methods are used for containment in herbaria, e.g., cloth bags with drawstrings, paper envelopes, small paper
bags, small cardboard boxes, or small compartments in cabinet doors, and some entomologists use fumicels

constructed from small cardboard boxes with wire mesh tops (Anonymous 2012). Because naphthalene and
PDBvapors are heavier than air and tend to settle at the bottom of the cabinet, the repellant is normally placed
011 t0 P uppermost folder of specimens in the uppermost pigeonhole of each column of the herbarium
^net. However, there are several annoying aspects of this widely used method. Whenspecimens are re-

trieved from the uppermost pigeonholes, the packets of repellant fall out, often striking the individual remov-
mgthe specimens, or the packets are inadvertently pushed toward the back of the pigeonhole where they slip

°w of sight. Retrieving the “lost” packets usually requires use of a ladder or step-stool, which is time-consum-
wgand potentially hazardous.

I devised, tested, and recommend placement of solid repellant in fumicels constructed from acid-free

8“Ssine envelopes suspended from the metal ceilings of herbarium cabinets by small neodymium magnets
ed to small rectangles cut from herbarium paper. This method uses archival materials, is cost effective,

a«d—except for magnets and glassine envelopes —employs materials commonly available in the herbarium.

MATERIALSANDMETHODS

United States, neodymium magnets and glassine envelopes are normally sold by English units; thus,

x 8 9

UnitS are PrilT tarily employed here. Paper magnet-holders were made from 2Vi inch x 3V4 inch [6.4 cm

Thec

Cm
] PaPer rectangles cut from 0.12 caliper archival herbarium paper using a guillotine type paper cutter.

‘^terofeach rectangle was marked usinga wooden pencil, and a V4 inch x Vie inch [6.4 mmx 1.6 mm] N42^ 1Um(NdFeB) disc magnet was affixed at the center with a small dot of water-base herbarium glue. The

^
ve was allowed to dry, and the paper magnet-holder was placed in a 2)4 inch x 3)4 inch [7 cm x 9.5 cm]

matehT’

glassirie envelope with a single opening along one 2)4 inch end and a foldable end flap. Approxi-
Og of naphthalene (three Enoz® moth-balls) was placed in the packet against the surface of the paper

Vnolder opposite the magnet. The envelope was closed, and a 1V+ inch stainless steel paper-clip was



3.75 inches

placed across one corner to secure the flap. See Figs. 1, 2 and 3. Alternatively, the loose flaps can be taped

closed, but this would most likely prevent reuse of envelopes. Glassine paper is relatively non-porous and ini'

pervious. Therefore, 1 punctured the lower surface of each gWwenvelope about 20 times with a steel sewing

needle to increase its permeability to naphthalene.

Magnets.—

%

inch x Vis inch [6.4 mmx 1.6 mm] Grade N42 Neodymium (NdFeB) Disc Magnet, 3x nickel

plated, pull force 2.5 lbs: MAGNETman®via amazon.com®. http://www.amazon.com/shops/A2WOM254L'
CFKNF

Glassine envelopes.— Vh inch x Vh inch [7 cmx 9.5 cm] acid-free, glassine envelope with foldable end Ihp

and single opening along 2Y4 inch end: Uline®, 12575 Uline Drive, Pleasant Prairie, W153158, USA. h«F

RESULTSANDDISCUSSION

The major expense was the cost of the neodymium magnets ($0.24 each, including shipping; pack of 1°°**

$12.99, excluding shipping), the acid-free, glassine envelopes ($0.07 each, including shipping; box of lOOOfor



jft-OO, excluding shipping), and stainless steel paper-clips ($0.07 each, including shipping; box of 500 for

9.95, excluding shipping). The cost of the other, commonly used materials was negligible. Thus, I equipped
rtwrium cabinets, each with two fumicels, at a cost of less than $0.40 per fumicel. Although 1 recommend

siting the fumicels to ceilings of cabinets, they also seem to work well on cabinet doors, which might be a
consideration when the uppermost pigeonholes are packed with specimens.

j.

^ve t0 l hcir size, neodymium magnets are very strong, and they are readily available from several on-
vendors. Marketed as permanent, they are subject to chipping if allowed to snap together. Although I used

^ 1 10g of repellant per fumicel, these small magnets are sufficiently strong to suspend at least 20g of

k
Kpellant (Le., six moth-balls and the maximumcapacity of the fumicel envelope) securely, and they can

^easily detached from the herbarium cabinet. In addition to being dangerous, larger, stronger neodymium

Cal^

CtS 310 m° re ex Pens * ve and would require considerable effort to detach from the metal surface of the

Caching them would most likely result in tearing both glassine envelope and paper mag-

«ver

magnet £rade and size recommended herein seem ideal for this particular application. How-
iUm maSnets come in a variety of sizes and shapes, and heavier containers could easily be at-

e Wlth larger, stronger magnets.

This article should not be construed to be a recommendation by either the author or this journal

th at ^
g

h

n

^
hthalene

’ PDB
» or other pest repellants in herbaria. Rather, its purpose is to provide information

* beneficial t0 th °se who find it necessary to use repellants or other solid materials such as desic-

3 Patt ofthe overall program for herbarium pest management.
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